Molecular cloning, expression pattern, and 3D structural analysis of the MHC class IIB gene in the Chinese longsnout catfish (Leiocassis longirostris).
Major histocompatibility complex (MHC) class I and class II molecules encode glycoproteins which mediate the specificity of the vertebrate adaptive immune response. In this study, MHC class IIB gene from the Chinese longsnout catfish (Leiocassis longirostris) was cloned and sequenced, which encoded a predicted protein of 248 amino acids (28.06 kDa) containing a signal peptide, a beta 1 domain, a beta 2 domain, a connecting peptide, a transmembrane region, and a cytoplasmic tail. Using PCR with primers designed from known fish MHC class IIB sequences followed by elongation of the 5' and 3' ends using rapid amplification of cDNA ends (RACE), the full-length cDNA of longsnout catfish MHC class IIB was identified to be 1293 bp, consisting of a 26 bp 5'-terminal untranslated region (UTR), a 520 bp 3'-UTR, and a 747 bp open reading frame (ORF) bearing characteristics of the immunoglobulin C-type 1 (IGc1) family. The deduced amino acid sequences of the Chinese longsnout catfish MHC class IIB gene had 58-75% identity with those of other fishes. Six class IIB alleles were identified from five individuals. At most two different alleles observed in each individual may infer the existence of a single locus of class IIB gene in the Chinese longsnout catfish genome. An extensive study of polymorphism was examined in 60 individuals. A total of 11 haplotypes of exon 2 were detected in the sampled Chinese longsnout catfish. The rates of nonsynonymous substitutions (d(N)) occurred at a higher frequency than that of synonymous substitutions (d(S)), suggesting the polymorphism of exon 2 seemed to be maintained by the balancing selection. By using long PCR technique, the genomic sequence was further identified to be 2345 bp in length, which contained six exons and five introns. Interestingly, a 98 bp intron 5 cut the 3'-UTR into two parts. Real-time quantitative RT-PCR demonstrated high expression of MHC IIB in gills, spleen, head kidney, and intestine, moderate expression in liver and stomach, and low or negligible expression in heart. Homology modelling has been applied to create a 3D model of longsnout catfish MHC class IIB, with features evaluated and discussed to investigate its interaction with CD4 participating in antigen recognition. The present findings will provide valuable information for understanding structure, function, expression, and molecular polymorphism of MHC class IIB in adaptive immunity of the Chinese longsnout catfish and teleost.